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Background: The purpose of this paper is to describe a technique of donor cornea prepara- 
tion to ensure good graft-host apposition in incomplete big bubble deep anterior lamellar 
keratoplasty. 

Methods: Following a partial-thickness trephination, manual dissection and excision of corneal 
stroma was performed. Anwar's big-bubble technique involving a deep stromal air injection 
was then initiated. However, the big bubble could not extend to the trephination edge and the 
peripheral residual corneal stroma could not be removed. Donor cornea preparation involving 
trimming of the posterior lip of the corneal button was then performed and good graft-host 
apposition was obtained without graft over-ride. 

Results: We performed peripheral donor cornea trimming prior to allograft placement in order 
to ensure good graft-host apposition. Postoperatively, best-corrected visual acuity in both eyes 
was 6/7.5. 

Conclusion: Donor cornea preparation involving trimming of the posterior lip of the corneal 
button is a useful technique in instances where the big bubble does not extend to the trephination 
edge and ensures good graft-host apposition. 

Keywords: deep anterior lamellar keratoplasty, incomplete Anwar big bubble deep anterior 
lamellar keratoplasty, donor cornea preparation 

Introduction 

Over the last few years, there has been a move from penetrating keratoplasty toward 
lamellar keratoplasty for the treatment of keratoconus. The advantage of lamellar 
keratoplasty is that it preserves the host Descemet's membrane (DM) and endothelium, 
thereby reducing the risk of graft rejection. 1 

Deep anterior lamellar keratoplasty (DALK) involves allograft replacement of 
the anterior layers of the cornea (epithelium, Bowman's layer, and corneal stroma). 2 
Using Anwar's big-bubble technique, 3 rapid exposure of the DM is achieved by 
deep stromal air injection following partial-thickness trephination. Exposing the DM 
provides a smooth surface for placement of the lamella graft with superior visual 
outcomes for keratoconus. 4 However, there are instances where the big bubble does 
not extend fully to the trephination diameter, leaving behind an adherent peripheral rim 
of corneal stroma that is difficult to remove and therefore left behind. This may pose 
difficulties with graft-host apposition due to over-riding of the graft. We recommend 
a technique of donor corneal preparation which provides a better graft-host apposition 
in cases where only a partial bubble is obtained and there is incomplete removal of 
the recipient stroma. 
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Surgical technique 



into the opening to enlarge the incision. A Teichmann grooved 



Partial-thickness trephination of the cornea is performed up spatula (Duckworth and Kent) is inserted into the opening and 
to 300 urn depth (60%-80% corneal depth) using a Hanna sharp blades used to incise the stroma. The corneal stroma is 
trephine (Moria, Antony, France). The diameter of the trephi- divided into four quadrants and removed with Anwar scissors, 
nation varies according to the size of the cone in patients A peripheral rim of stroma is left behind due to the inadequate 
with keratoconus (in this case 8 mm). Following this, manual air bubble being unable to expose the DM to the trephination 
dissection and excision of the anterior stroma is performed edge (Figure 2). Trimming of the residual corneal stroma is per- 
using a crescent blade (2.25 mm; BD Visitec, Bidford on formed with Vannas scissors (Katena Products, Inc., Denville, 
Avon, UK). Anwar's big-bubble technique is then performed NJ, USA). A donor cornea of 0.25 mm oversize (in this case 
by inserting a bent 27-gauge needle bevel down deep in the 8.25 mm) is trephined and the DM removed. The posterior 
corneal groove. Subsequently, the Tan DALK cannula (Asico, Hp of the corneal button is trimmed with Vannas scissors to 
Westmont, IL, USA) with an air-filled syringe attached is approximately one-third of the corneal thickness. This creates 
advanced and the plunger is pressed with some force. The a donor graft with a tapered end to match the recipient bed 
big bubble appears recognizable by a white circular band. with the peripheral rim of residual stroma (Figure 3 A-D). The 
Typically, the big bubble extends to the trephination edge. donor is sutured to the recipient with 10-0 nylon sutures. This 
However, in some cases, the big bubble could not extend to technique ensures good graft-host apposition (Figure 4). 
the trephination edge despite several attempts (Figure 1A 

andB). Case report 

A paracentesis is done peripheral to the bubble and the The patient was a 20-year-old Indian male with bilateral 

aqueous fluid egressed. A small bubble is injected into the advanced keratoconus and previous hydrops in the right 

anterior chamber to confirm the presence of the big bubble. 5 eye resulting in corneal scarring (Figure 5). DALK was 

The cavity of the bubble is penetrated with a blade and the bub- performed in the right eye and subsequently performed 1 

ble collapsed. Blunt-tipped corneal scissors (Anwar corneal year later in the left eye following intolerance of contact lens 

scissors; Duckworth and Kent, Baldock, UK) are inserted wear. Intraoperatively, an Anwar big bubble was attempted in 
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B Descemet's membrane Big bubble Edge of big bubble 




Residual stromal tissue 



Trephination edge 



Figure I (A) Intraoperative photograph showing the big bubble being unable to extend to the trephination edge. (B) Schematic diagram in cross-section showing the big 
bubble being unable to extend to the trephination edge. 
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Figure 2 Intraoperative photograph showing peripheral residual corneal stroma. 

both eyes after initial manual lamellar dissection, but only a 
partial central bubble was obtained in both eyes. In the right 
eye especially, the full-thickness corneal scar due to previous 
hydrops prevented full extension of the big bubble to the 
trephination edge. Therefore, the donor cornea was prepared 



with a tapered edge to facilitate graft-host apposition as 
described above. The postoperative recovery was uneventful 
(see Table 1 for visual outcome). The postoperative result 
shows excellent graft-host apposition on anterior segment 
ocular computed tomography (Visante, Zeiss, Munich, 
Germany; Figure 6A and B) The graft with the tapered ends 
matches the recipient bed with the peripheral rim of residual 
corneal stroma from incomplete corneal stroma removal. 

Discussion 

Lamellar keratoplasty has a number of significant benefits 
over penetrating keratoplasty, including a very low allograft 
rejection rate, reduction in steroid use postoperatively, low 
rate of endothelial cell loss, and maintenance of globe integ- 
rity. 67 Another advantage is that the donor endothelial cell 
count is not important, and this is an advantage especially in 
countries with limited access to corneal tissue. While manual 
lamellar keratoplasty is associated with a poorer visual out- 
come, recent studies of DALK have shown visual outcomes 
comparable with penetrating keratoplasty. 813 






Peripheral edge trimming 



i 



Donor cornea 



Donor cornea with 
trimmed edges 
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Figure 3 (A-C) Donor cornea preparation: the posterior lip of the corneal button is trimmed with Vannas scissors. (D) Schematic diagram showing donor cornea 
preparation. 
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Donor cornea with trimmed tapered edge 

^ y Residual host corneal stroma 

Good graft-host apposition 

Figure 4 Schematic diagram showing good graft-host apposition as a result of donor 
cornea preparation. 

The Anwar big-bubble technique bares the DM, 
ensuring a smooth optical interface and superior visual 
outcome. However, in advanced keratoconus, especially 
with previous corneal scarring due to hydrops (as in our 
case), it might not be possible to inject a complete big 
bubble which extends to the trephination edge. As long 
as baring of the DM is achieved over the visual axis, a 
good visual outcome is achievable, as in our case, since 
the peripheral residual corneal stroma does not affect 
visual outcome. In corneas without scarring from previ- 
ous hydrops, peripheral dissection may be attempted by 
injecting viscoelastic substance into the opening and care- 
fully advancing to the periphery before removal of four 
quadrants of the cornea stroma. A blunt spatula can be 
used to help separate the adherent peripheral rim. However, 
these techniques are associated with an increased risk of 
perforation of the DM. 

To ensure good graft-host apposition, the donor cornea is 
prepared by trimming the posterior lip of the corneal button 
to match the recipient bed. While it might not be possible 
to match the recipient's peripheral residual stromal bed 
exactly, graft over-ride can be avoided. It is not certain if 
this technique of trimming the donor cornea would induce 
more astigmatism, and more cases need to be analyzed to 







I 







Figure 5 Preoperative slit-lamp photograph of the right eye showing advanced 
keratoconus with a full-thickness central corneal scar from previous hydrops. 



Table I Preoperative and postoperative BCVA in the right and 
left eye for a patient who underwent deep anterior lamellar 
keratoplasty with a partial big bubble 





Preoperative 


Postoperative 


Postoperative 




BCVA (contact 


BCVA (glasses) 


refraction 




lens) 






Right eye 


6/120 


6/7.5 (1 year's 


-4.00/-5.00x5° 






duration) 




Left eye 


6/7.5 (intolerant 


6/7.5 (6 months' 


-10.50/- 1.25x45° 




to contact lenses) 


duration) 





Abbreviation: BCVA, best-corrected visual acuity. 



determine its effect on astigmatism. Our study is limited 
in that it is a case report. Further studies can be performed 
to compare the visual outcome of this technique with the 
standard technique. 

Conclusion 

The Anwar big-bubble technique for DALK enables baring 
of the DM, in turn ensuring a smooth optical interface and 
superior visual outcome. However, there are cases where 
the big bubble is unable to extend to the trephination edge, 
and consequently, the peripheral residual corneal stroma 




Figure 6 (A) One-year postoperative slit-lamp photograph of the right eye 
showing a clear graft. Some residual stromal scarring can be seen. (B) One-year 
postoperative optical coherence tomographic image of the right eye showing good 
graft-host apposition. Note the graft with tapered ends to match the recipient 
residual stromal bed. 
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cannot be completely removed and this may adversely affect 
graft-host apposition. Our technique demonstrates donor 
corneal preparation for good graft-host apposition. 
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